Three monoclonal antibodies (MAbs>-B5C9, B5E4, and BlOGlO-to 
Rotaviruses have long been recognized as a major cause of diarrhea in animal and human neonates. The characteristic morphology of double-shelled particles and a genome of 11 segments of double-stranded RNA identify the rotaviruses as members of the family Reoviridae. The rotavirus genus is divided into six different groups or serogroups, A to F, and there is evidence of a possible seventh group (1, 24, 25) . Groups are identified by serologic assays, with viruses in each group containing cross-reactive or common antigens. The group A rotaviruses are the best characterized and include most of the viruses studied since 1973. The nongroup A rotaviruses were first recognized in 1979. The number of reports of non-group A rotaviruses is increasing (25) . These viruses have been isolated from humans (2, 10) , pigs (27, 34) , chickens (18) , sheep (5), rats (35) , and cows (30) .
In the early to mid-1980s, a series of epidemics of adult diarrhea disease was reported in many widely separated parts of the People's Republic of China (15, 31, 36) . This disease is unique among rotavirus-induced diarrheas in that it regularly causes severe disease in adults. The disease is characterized by explosive onset and rapid spread. Deaths, usually of older patients suffering from severe dehydration, have been reported. Normally, the disease is self limiting and lasts 3 to 7 days. In two of the reported epidemics, the disease appears to have been spread via contaminated drinking water (15, 36) , but in a third report there was no evidence for waterborne infection (31) . This virus, or one that is presently indistinguishable from it, has also been shown to cause disease among neonates in the People's Republic of China (8) . Further analyses indicated that adult diarrhea rotaviruses were group B rotaviruses (6, 20) .
Seroepidemiologic surveys indicate that few people outside the People's Republic of China possess antibodies to human group B rotavirus (3, 14, 21, 26 scribed procedures and used to immunize mice (20) . After Genetron extraction, virus was pelleted through a sucrose cushion and banded in a self-forming CsCl gradient (starting refractive index, 1.369). The banded material was collected, extensively dialyzed against Tris-buffered saline, and found to contain primarily double-shelled particles when stained with uranyl acetate and examined by electron microscopy (22) .
Generation of hybridomas. Hybridomas secreting MAbs reactive to the human group B rotavirus were generated as previously described (4) . Female BALB/c mice were hyperimmunized with the J-1 virus purified on CsCl gradients as previously described. Splenocytes were harvested and fused with P3X63 Ag8.653 murine myeloma cells with polyethylene glycol 4000. The fusion mixture was plated in 96-well tissue culture plates in Dulbecco minimal essential medium containing 2% Ewing sarcoma growth factor (Costar Europe Ltd., Badhoevedorp, The Netherlands), 20% fetal bovine serum, and hypoxanthine-aminopterin-thymidine (Sigma Chemical Co., St. Louis, Mo.). Following 2 weeks of growth, hypoxanthine-aminopterin-thymidine was gradually removed from the medium. The viable hybrids were screened with an ELISA (20 (4, 13) . Polyvinyl chloride microtiter plates were coated with 60 ,ul (2 ,ug/ml) of purified immunoglobulin in carbonate-bicarbonate buffer, pH 9.6, and blocked with bovine lacto transfer technique optimizer. Simultaneously, limiting concentrations of antigen obtained from a single source were incubated overnight at room temperature in glass tubes containing a homologous or heterologous competitor MAb. The antigen-antibody complexes were added to coated and blocked microtiter plates and incubated for at least 3 h at 37°C. The rest of the assay was performed as described above, with rabbit hyperimmune serum to human group B rotavirus (20) as the detector antibody.
RESULTS
Characterization of MAbs to human group B rotavirus. Three MAbs reactive to human group B rotavirus were generated with CsCl gradient-purified virus particles. Analysis of the protein profile of the group B virus showed major polypeptide bands similar to those of the group A virus, SA11 (Fig. 1) . The apparent molecular weights of the group B polypeptides appeared to be higher than those of their probable group A counterparts.
Characterization of the MAbs included determination of their reactivities with double-and single-shelled particles and epitope mapping with CMCE. The three MAbs (B5C9, B5E4, and BlOG10) appeared to recognize outer-capsid proteins, since their reactivities were decreased after EDTA treatment of the virus (Fig. 2) . Immune electron microscopy verified this result by showing that the antibody bound to double-shelled but not single-shelled particles (data not shown).
To determine whether the MAbs recognized the same epitopes, competitive binding experiments were performed with a CMCE. The B5E4 MAb was able to compete with MAb B5C9 in a one-way manner ( Fig. 3a and b) , and B5C9 did not compete with MAb BlOG10 for antigen binding (Fig.  3b and c) . However, MAbs B5E4 and BlOG10 reciprocally competed ( Fig. 3b and c) . This suggests that MAb B5E4 binds between the B5C9 and BlOG10 epitopes, competing with both of these MAbs.
MCADE. We previously developed a group B ELISA that used hyperimmune serum as the capture reagent (20) . The group B MAbs were tested by using the previous format and were able to detect virus captured by the polyclonal antiserum (data not shown). The individual MAbs and a mixture of B5C9 and BlOG10 were also evaluated as capture antibodies in the MCADE. This format was chosen because greater ELISA specificity and sensitivity had been reported when group A rotaviruses were detected by MAbs (7, 28, 33) . To increase the probability of detecting virus in positive samples, the mixture of B5C9 and BlOG10 was evaluated because of the distinguishable reactivities of these two MAbs (9, 14, 20, 36) . The use of the more sensitive oligonucleotide mapping technique has demonstrated a high degree of conservation in some genome segments, with considerable variation in others (9 Because of the increasing number of animal group B rotaviruses being isolated and the speculation that human group B rotaviruses may be of animal origin, it will be of interest to determine the reactivities of the MAbs described here to other group B viruses. Preliminary results suggest that MAb B5E4 may cross-react with both porcine and bovine group B rotavirus, whereas MAbs B5C9 and BlOG10 appear to be specific for human group B rotaviruses (data not shown). If testing of additional isolates from animals confirms this cross-reactivity pattern, these MAbs could be useful in monitoring the postulated transmission of group B rotaviruses between animals and humans.
